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CHAPTER 1 
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1.4 Definitions of the forms of sleep-disordered breathing 
1.4.1 Snoring 
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1.4.2 Obstructive Sleep Apnoea / Hypopnoea Syndrome –OSAHS 
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1.5 Epidemiology of sleep-disordered breathing 
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1.5.1 Prevalence of habitual snoring 
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1.5.2 Prevalence of obstructive sleep apnoea/hypopnoea syndrome 
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1.5.3 Prevalence of upper airway resistance syndrome 
2		    	
   <'  	6 	  	 
 

  	   	
   	








 	   	
 	
	  		   	 

 
	  	 	 	 		 
   
  	 		 	

















;"EE@= 	  
 

 ; "A=   <'  
 
;=	  &:  "?? 		  >6->  
   
  	
 	 <'  	











 0  		 	
	
	  	  	  		
  	
	   	
	
 6 !  ) # &63	 	  ; !!>= 
 	














  	 	  		
  
   16 
		 	 	   		 
 	









<' ;%D"! )B"?=  	
 
	
 	  
  	
	



















1.6 The incidence and progression of sleep disordered breathing 
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1.7.4 Genetics / Ethnicity 
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1.8 Pathogenesis of sleep disordered breathing 
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1.9 Clinical Presentations 
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Witnessed apnoeas and nocturnal choking: < 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CHAPTER 2 
UPPER AIRWAY AND PATHOPHYSIOLOGY OF SLEEP-DISORDERED 
BREATHING 
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2.2 The anatomy and physiology of upper airway  
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2.2.1 Upper airway muscles 
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2.2.1.1 The palatal muscles 
 	
 	 	 	
   		






&	 ;	 	 =  	
 	 	   	
 	





























2	 	 	 	








 	  	
 	 





 	  		 	









 	    	 ;		
 	 =  /	 
;		
 	 	 	  = 
 /	   	











 	 ; !! =
0	
		::
 	 	 	
 	    	 	
 

   ; 	  "EE"= 








   81 

































  ;1 	  "EE!= 
 	  	
 
  
		 	 	 	 	  	
 < 	 	 < 	
;	 !!!=

2.2.2 Craniofacial bony structures 
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2.4 UA Patency and contributing Factors 
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2.4.1 Pharyngeal dilator muscle activation 
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2.4.1.2 ‘Wakefulness’ drive  
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2.4.1.4 Chemoreceptive inputs 
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2.4.2 Mechanical factors affecting upper airway patency  
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2.4.2.3 Breathing route 
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2.4.2.4 Surface adhesive 
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2.4.2.5 The vascular tone of the blood vessels 
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2.5 Gender differences as regards upper airway 
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2.7 Upper airway compliance and collapsibility 
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2.9 Size and shape of pharyngeal airway in patients with sleep-
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2.11 Mechanism of upper airway narrowing in patients with sleep-
disordered breathing during sleep 
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2.12 Site of obstruction in upper airway  
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2.13 Methods to identify the sites of upper airway obstruction 
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2.14 Factors causing upper airway obstruction in patients with sleep-
disordered breathing 
2.14.1 Skeletal factors 
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2.14.3 Combining skeletal factors and obesity 
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CHAPTER 3 
THE EFFECT OF PREGNANCY ON THE UPPER AIRWAY AND 
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3.2 Pregnancy-associated sleep disorder  
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3.3.1 Pregnancy-associated changes that increase the risk of sleep-
disordered breathing 
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3.3.1.4 Ventilation and respiratory gases 
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3.3.2 Pregnancy-associated changes that reduce the risk of sleep-
disordered breathing 
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3.4 Changes in sleep architecture and sleep quality in pregnancy and 
postpartum 
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3.5 Sleep disordered breathing in pregnancy 
3.5.1 Snoring 
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3.5.2 Oxygen desaturation during sleep 
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3.6 Pregnancy complications associated with sleep-disordered 
breathing 
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3.6.2 Foetal complications 
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3.7 Hypertensive disorders in pregnancy  
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3.8.1 Risk factors for pre-eclampsia 
 	 		   	 	 ;		  )	  !!?= 
	
 	 ;'	 ( !!"2	  !!> 	  !!?= 	
	










     6 #	     5 
	  6 	
 
 
	   
 	  	 




	   !!>		 )	  !!?  	   !!?=









3.8.2 Sleep quality and sleep architecture in pre-eclampsia  
 0	   
		   	
 6 
 	 
/	 	 & 	 	 	
	  0	    6
	;%
	"EE +		 !!$=%	 ; !!!= 
	
	 6	 5	 
















  	 	 	 	























 	 ;'	 2 !! =













	   	
 6 	
   	
 	 





















 	 		 	  	 	 
 	











  	 	
 		  6 ;'	  2  !! =
)					
			













	6   	6	 ;'	 2






































	6	   6	  
    /	
	6	  














#/	 	       	 '#  	/	
    '# ;(




  5 /	 		  
;&"EE?(





%/     	  	/	 	 ) 

'# 	 / 	
 	  	/	 
 	 	 	

/				;2 !!>'	)
 !!$= )/J    	 	

















 	  ; !!.= 	 	
	 /	 	  














<, 	  ; !!?=  	





6	 	 ;)2= 6	 	 ;22= 
	 ;:= 	 

  6 	
 	









 	 		 	
	 6  	 	
   
/		;
/			6/,22	=
  	/	 +	
 	





  6 ;) ;"EEE= 	 
	
 	   	 	
 6 	
  	
				   




/	 	 	  	  	
   	/	  	

















  6 
 	
  
	  		 	 	
 	























  		J	  	






















  !!"   !!>= 
 	 	
	 	












	 	  	 	
 	
 	
	;'	( !!"	 !!?5Z	 !!?=	








 	6  	

	  6	   	
   	  	












 		  	   
		 ;   / 	






































  !!>=  	    	 	




















 	  ,   




 	  	 	
;2	 !!>	 !!?=

3.8.5 Mortality and morbidity of pre-eclampsia 
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3.8.6 Prevention of pre-eclampsia 
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3.8.8 Mechanisms of Disease: pathways of Sleep-disordered breathing 
and pre-eclampsia  
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3.9 How should pregnant women be evaluated for symptoms of sleep-
disordered breathing? 
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Pregnant woman with new or recurrent symptoms of 
excessive daytime sleepiness or sleep fragmentation, and 
loud snoring or witnesses apneas  
No further evaluation, 
monitor for new symptoms 
(for women with known OSA, 
continue current treatment) 
Overnight PSG to determine AHI, 
oxyhemoglobin desaturations  
AHI<5-10, no oxyhemoglobin 
desaturations <90% 
AHI 5-30 with few or 
no oxyhemoglobin 
desaturations to <90%: 
is patient clinically 
symptomatic? 
AHI> 30 or recurrent 
oxyhemoglobin 
desaturations <90% 
No treatment, monitor 
Treatment with CPAP or other 
modality; goal oxyhemoglobin 
saturations >90% with AHI<5, 
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3.10 Who should be treated for sleep-disordered breathing? 
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3.11 The management of pregnancy-associated sleep-disordered 
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4.2.2 Pre-eclamptic women 
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4.2.4 Subjects recruited for validity and reliability studies 
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4.3 Data Collection 
4.3.1 Upper-airway measurements 
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4.3.1.2 Anatomical landmarks recorded by acoustic reflectometry 
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4.3.1.3 Airway measurements with the phase of breathing 
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4.3.1.3 Physiological and technical factors contributing to the variability 
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4.3.1.4 Accuracy and validation of the acoustic reflectometry  


































 ,  




     	 
 	
6  6	6
	 ;(	  G	=  ?A 	 	
 	











 < 	 		  	 		 
	  0	     	 	 		
		 	








 	   	  	
 	  /
 	
  	
   	 5
<	 
6 / 	
  	 		 		
	
    
   -A / 





  	 	  	
 	  	
 	
 	
		  		 	












































5	    	
  
  > 	  ;+ 	  "E-E
+ 	  "E-$= 
  	65	 6	6 	  
	  	 		   "!A ;(	  G	=

 ;"EE>= 	  	 	
	 	

























	 	  + 	  ;"E-$= 


















/  !I!>   	  !EI!?    ' ;C!@@= 	





4.3.1.5 Protocol for upper airway measurements 
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4.3.1.6 Reproducibility of the scoring of acoustic reflectometry in this 
thesis 
The inter-rater and intra-rater comparisons: 
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4.3.2 Demographic measurements 
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4.3.3 Blood pressure measurements 
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4.3.4 Records of key medical history and baseline physical 
characteristics  
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4.4 Questionnaire assessments  
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Questions on lifestyle habits:1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Questions on medical history:  
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Questions on sleep-related complaints: 
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The test-retest reliability of the questions on sleep-related complaints 
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Reproducibility of Epworth sleepiness scale in this thesis  
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4.4.2 Refreshment five-point Likert scale  
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Validation and reliability of refreshment five-point Likert scale in this 
thesis 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 Healthy pregnant women:  	 ?! 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Pre-eclamptic women: &6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SLEEP COMPLAINTS: SNORING AND DAYTIME SLEEPINESS IN 
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7.3.2 Snoring and breathing pauses 
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7.3.4 Comparison of snoring, daytime sleepiness and refreshment 
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7.3.7 The relationship between predictive variables and pre-eclampsia 
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